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ttj ta ¥® $B B&s a: 7i a yt ?r ?f$^ L T " 1 0 



safe's^ 



[if*il3 ] ff*^ 1 ^fc(i2trHE 

i ® ^ SI ttj ISP * CO ^ ffi 



[if*^i4 ] 1 '^f^\t2(D\^'rM^\z,um(om 



$15 1 w fi ;i S J ^ 55^ 6^ « ® # ^ ff^ ^ g|i * 1^ 1 1 r :7 ^ / u 
^ ^ ^ r <b ^ #m ^ fl ® ft: :7 ^ /u ^ , 

[0 0 0 1 ] 
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[0 0 0 3] z.(DXo^j:mmi^u±ti\tmmw&<Dmm 



^ m ^ lift m »s CO M^N- sm-^^ ft <7) o # 

'So 

[0 0 04] ^ZX\ ZCDJ: 0 fj:TM'e— h'comMi^^ 

m^<D^mmm^^m^-^f^n^'^-r^:^mt\^x. 



t :^nm 2 0 ir^f ct 5 1; 



mft*^^^ L.T^^ffl-t-^;6^ (B) {z^^irXo\^. ¥ 

mj&U7 ^mfh.\^. mm^mm^^x.x^m.m&m^ 

[0 0 0 5] 

[0 0 0 6] ^fc*:giaiMA(i, mmmyT^tmmmt 
m t mmmmi^m t ^^mzmm i^x^i^ mm 

t Vfzh<O^mm^0 8 - 3 3 1 3 1 e-^TdB 

^il§^;:*5v^r. m2 o\:i^i^f:LX^\zmm(ou^nm^ 

[0 0 0 7] :i<Dmm<r>B^\^. ±aib^cm^# y — 

-So 

[0 0 0 8] 

f^m'^fz]tF]m^s.\^^\z^Wff^^2-D<D^mut. ^<o 
2 o <o ^ ffi^ B&s s: ® ^ ^ -r 5 fimft® ^ /cii^ 
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^ f& P«1 S S @ b o o #t M ^ ?S «Sc ^ is: ^ -f ^ i?!) 
i^^hh.^:! t\:i^j:^(OX\ F/f^*^^— Ktw^Mt^* 

[00101 if i:}dxij2\z^m(r)mmw^mm:^ 



[0011] ^^c. rc^^PJIi. ft^^il Sfcli:2tC|a40 
i it ® tc: m@#?F^ ^^15 1^ T :7 ^ ^ # 50 



[0012] 

mmi^^mm<Dm^^m i -ei 5 bxi^p^-t-^o 
[0 0 13] mi<D (A) (i^KSMWii]. (B) \tmm 

^ eg ® t w ?F^j5(£ b fo ^ o 

[0 0 14] (B) \c:i6\.^xmMf^^^^^<^M^(0^ 
*tg^{±TMl 1 0^- Ki:^1-^<t;^^T-^^o :i(OX 

^\zmm^i^^^^^x:^^tLi^. mm(o (c) {z^jk-rxo 
±^<Dmm^mmm2\z\^^^f}^hm:^^jj:^'^^:^ 

•So 

[ 0 0 1 5 ] in 2 fmi 1 \z^vfzmmi^^w.^(ommm 
:^xxj'^<DU^ii:±mxh^o mm\z^\^^x3a, 3 
b» 3 c, 3 d\^^n^rLmmmms. 4 a, 4 b, 4 

x-Dxmm^mmm2^mf&vx\,^^, :^<Dmm^ 

^b. mm,wmix^i&mmm(Dun^:^^<yi^])>'^^ 
i.xnmmmi^m^mf&'r^. t\^^omm^m'^\B]mm 

mm<DM)^m\zBn^:zt\zx<>x. mm^mmm(Dm 

[0016] [I]3 f^E] 2 d^b/c^^ffiSS^t^ijftttS 

mv^(7:>m^'k^i-mxh^o mm<D (b) {z^-rx'^iz 
^nmmMi^m4a, 4 b, 4 ci^i^tie^cDjiTt-fffe 
-r^^^mi^^^ <t h\z^h.^thmi^xm\^mmi^^m 

mo z. tizfj:^^ z.n\zxK> (A) \z^'rxo\z 

i$^^m^(Om^i i a (1^0®®^ 3 a ^SKtl. Mtmmm 

wm 4 a J: -5 *s^c^mgi£ i b \tmmmmm 3 a *s i 
u^3 b $:«fuix-5o mm\zmmmmi^m 4 h \z X ^mmi^ 
^mm<Dm^i i c ti^Mm^s 3 b:fcj:u^3 c ^stn. 
sim^^ 4 c i;: i ^ i d nmmu 



i 3 a 
3 b Clgfth. 



i b - i c . MBM^n 3 c (wgSn^-^^ 



g 3 c :Jo J:t/3 d $ri?fcn^o bfc;^^oT^i 
dijftn^^^WSftfi: i a - i b . M 

[0 0 17] ±tzmmwmt\^x\i. t^t ^\s^(D^m 

trior. ^SJKS^^Stw ' 

iSc(r:Jo(t5ft^i^$ tl^^ft^^-^tLj: ^9^V^^;?:i:1- 
^o 20 

[0 0 18] ^xz.(oxot^mm<7:>mmw^m^<r)^^ 

h [mm] f o [MHz ] d f o (MHz ] 
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\tm^m. (B) {:i7K¥^®iiiT'fo^o z<Dmx\±. m 

mmi^mi x^i&mmmxh^fzi^. ^m^<Dm9mMi^ 

^(ompmnmmM^co^ m^^4 i^^^i^ ^^^^^^ 
o tirn\^. ^mmi&m fo = i/ { (2 k/' (loc 

[0 0 19] [gI5f^El4tw^bycflmft^*®|g^rjoV^ 

X. mmi^^i (D^mmmE T ^3 7 tv. a = b = i 

4 [mm] ^ c = 4 [mm] ^ d = 2 [mm] ^ b T . 

[0 0 2 0] 

d f o / d h MHz/mm] 



0. 0 


2489. o 






0.5 


2489. 4 


0. 1 


0. 2 


1.0 


2490. 1 


0.7 


1.4 


1. 5 


2491. 8 


1.7 


3.4 


2.0 


2495. 0 


3.2 


6.4 


2. 5 


2500. 0 


5.0 


10. 0 


3. 0 


2507. 1 


7. 1 


14. 2 


3. 5 


2516. 4 


9.3 


18.6 


4. 0 


2527.9 


11. 5 


23. 0 


4. 5 


2541. 9 


14.0 


28. 0 


5.0 


2558. 2 


16.3 


32. 6 


5. 5 


2576. 9 


18. 7 


37.4 


6. 0 


2597. 6 


20.7 


41. 4 


6. 5 


2620. 3 


22.7 


45. 4 


7. 0 


2644. 7 


24.4 


48.8 


7. 5 


2670. 3 


25.6 


51.2 


8. 0 


2696. 5 


26.2 


52.4 


8. 5 


2722. 7 


26.2 


52.4 


9. 0 


2747. 9 


25.2 


50. 4 


9. 5 


2771.4 


23.5 


47. 0 


10. 0 


2792.4 


21.0 


42. 0 


10. 5 


2810. 0 


17.6 


35. 2 


11. 0 


2824. 2 


14.2 


28.4 


11. 5 


2834. 8 


10.6 


21.2 


12. 0 


, 2841.9 


7. 1 


14. 2 


12.5 


2846. 4 


4.5 


9. 0 


13. 0 


2848. 6 


2.2 


4.4 


13. 5 


2849. 4 


0.8 


50 1.6 



4 



(5) 



®:(Oh-^W\W\.fz.^.^.X-(D^mmWL^^^2 4 8 9. 3 

aiHz ] T-fc^, h=13. 5 mm] ^ L/cP#£D*S 
MlKtfclt2 8 4 9. 4 MHz 3 tfj:^fz.^ ^f^. h = 
8. 0-8. 5 bm] (^)^ h <?^^^t:fit:i>f4-r ^ 
^W(Om\:.Mf)^Mi^tfi:K^ . 5 2. 4 MHz/mni] ?i 

jim<oyz6<Dm^\^X'ox^mm^&^^^'^'t^x o t- 
LTt.J:V\ 't^^t>^^um^w^^wmm't^<Dx\^fi 

[0 0 2 1 ] z.(D^m(^%2(D'Mi^fti>m^%^m 

u 1 [mm] f o [MHz ] d f o [MHz ] 

0. 0 2489. 3 

0. 5 2488. 8 

1.0 2486.6 -2.2 

1.5 2480.2 -6.4 

2. 0 2473. 3 -6. 9 

2, 5 2460. 7 -12. 6 

3. 0 2446. 6 -14. 1 

m<D^Mm^W\t 2 4 8 9. 3 MHz ] Xh ^ J u 1= 30 
3. 0 [mm] ^ U/c^C0#t^;§g^(i;2 4 4 6. 6 
[MHz ] t ^cfo/Co ^fc. u 1 < -rag. u 1 

m^mmmm^i (o^^i:WiA-mmx}j^\i^z.t\:i 
x.^x^umm.i^^wm^'r^^tt-x^^. 
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[0 0 2 2] ^1 (ommmrnxs^. m9.wm:i'K^mj& 

\.X^Um&^^W&ir^m^7f^V.fz.i)-. z.(o%2<D% 

m^(r> (B) iic<7?mi^#^jf^^a5 7 ^i3:*t/c{ioffi<^®i^ 

( t ^ t r it T T -r a o 

[0 0 2 3] El 7 6 tC^Lfc^^.CDvi-ffit:i*5\/^T. 

1 <7)Jtfl^^ fr^37i:U. a=b=14 
[mm] . c = 4 [mm] , W^^t^'Bl^^l 
C0Hu2^4 [mm] tLT. ttl^l^^f^JoS^ 7 CDttl;^f^ 

^ f o . -^<7?^'fl:::fi§r d f o . u 1 (7?^Mkfii-^4"i~a f 

oco^^^k4^ d f o / d u 1 ^ b'C. :itbe3coS![{t^ 

[0 0 24] 

d f o / d u 1 MHz/mm] 



-4.4 
12.8 
13.8 
25.2 
28.2 

[0 0 2 7] m%\xmnw^u^mA^m^^xy^i^w-m 



[00 2 6 ] ^tr. SStO^SSJf^titw'^.a^mf^^Slg 
0<SfiX^^8~[g] 1 O^#R5bTIJi0^i-ae 50 



^%^nm\zi<^^\^fz.wmnMxh'ho ^(omnw^^m 

Hftizi^-r-S J:9t::TM2 l O-^- — K^TMl 2 0^— K 

(TM2 1 0 +TM 1 2 0) K^. (TM2 

10-TM120) ^— KC9 2o(D^— K^ffiV^. TM 
2 1 0-=e— TM 1 2 0^— ^^^$ita/cS!> 

[0 0 2 8] lEl9f±±fS2oO^— K^^J:t>*-^(7)2 0(?:> 

(A) , (B) \±TM 1 2 O-t— KtTM2 1 0^ 

r (7? 2oco^— Kli^il^— KH^^t-fo^o fRlE!<7) 
(C) , (D) ti^n^n^-g-^- UTffll^a (T 
M2 104-TM120) (TM2 10-TM1 

2 0) ^—h*\zmir^mx^^^ mB(D^mtm^^^ 

M'^t^^Z t\zX^X. ZCOmX^t (TM2 10-T 
M 1 2 O) ^— Y^<D^mmi&^^*^M<^^V . (TM2 1 



x^^tify. TMl 2 0^— Ki:TM2 1 0^-KO^il;65 
m^^^^X. TM 1 2 0^— TM 2 1 0^— K<^M-=e 

[0 0 2 9] mi 0 t^^lD S(o (B) tr*5v^r. MMW^ 

1 (Dit^M^ E T ^ 3 7 tV. a = b = 22. c = 4 
[mm] 



h [mm] 



mm] tl^X . -Ke (Dm 
f 1 (MHz ] f 2 [MHz ] d 



0. 


0 


2520. 9 


2504. 8 


n 
u. 


c 
3 




2504 8 


1. 


0 


2521. 2 


2504. 8 


1. 


5 


2521. 9 


2504. 8 


2. 


0 


2523. 2 


2504.8 


2. 


5 


2525. 2 


2504. 8 


3. 


0 


2528. 2 


2504. 8 


3. 


5 


2532. 0 


2504. 8 


4. 


0 


2536. 9 


2504.8 


4. 


5 


2542. 9 


2504. 8 


5. 


0 


2549. 7 


2504. 9 


5, 


5 


2557. 5 


2505. 0 


6. 


0 


2566. 0 


2505. 0 


6. 


5 


2575. 1 


2505. 0 


7. 


0 


2584. 5 


2505. 1 



f 2t<Dm\t. mmi^^<D i-o(o-n^]!^^^^m^f^M'^3o 

[0 0 3 1] r r trTM 1 2 0^— K<t TM2 1 0^ — 
k = 2 ( f 1 - f 2 ) / ( f 1 + f 2) 

k = ( f 1 - f 2) ( f 1 • f 2) 

-C^$n^(7?T'. f 1 ^ f 2\:i^^hfc^t^Z.t\cX^ 
TMl 2 0^— Ki:TM2 1 0^— Kt^^^^it 
^;65T't . 6 ^7l^< LT f 1 i f 2c7)^^;^# < 
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* ^ h ^^^t^'^tz.m(D^Mm^Wc^F EUiy^ ^ u-v- 
B>\ZXVMi^tL^^mXh^o wCT-. (TM2 10- 
TM 1 2 0) ^- V(D^mm^&W^^ f 1 . (TM 2 1 0 

-f TM 12 0) ^- h^(D4^mmi&wc^ f 2 . f 1 (omt 

m^d f 1. hco^MbS{^>tti-^ f i^O'XMbS^d f 1 

[00 3 0] 

F 1 [MHz ] d f 1 / d h [MHz/mm] 

0.0 0.0 

0. 3 0. 6 

1.0 1.4 

2. 3 - 2. 6 

4.3 4.0 

7.3 6.0 

11.1 7.6 

16.0 9.8 

22.0 12.0 
28.8 13.6 
36.6 15.6 

45.1 17.0 

54.2 18.2 
63.6 18.8 

•^[0032] mil *3j;l>*ia 1 2 (i:^4(D|l5S?F^filt-^ 

M^- h^co^um^Wc^m&i-^o mi 2nmi 1 1^^^ 

V^T. ^Sffffi 1 e r §r 3 7 t a = b 

2 2 [mm] . c = 4 [mm] . mil^^?F^^?l5 7 (Dji^ $ 
;^f^cOftiS u 2 ?r 4 bun] t L^X . M^^^M^U 7 (D^ 

Its u 1 ^mit^'^fcm(o^mm^&m^F EMiy^ 

^ v-a V{:iJ: (9 ^^/c^SmT'fo^o ^ t:\ (TM 
2 10 -TM 12 0) h'(0^mm^m^ f 1 . (T 

M2 10+TM120) h'<D^mm^S.W^^ f 2 , f 

1 (om^ltM^ d f 1 . u 1 (omit&\^Mi-^ f 1 to^Mb 

d f 1 /d u 1 ^ LT. m??<7)^fi:^^:^^^-ro 

[0 0 3 3] 



•^40 



h [mm] 


f 1 [MHz ] 


f 2 [MHz ] 


d f 1 


0.0 


2520. 9 


2504. 8 




1. 0 


2519.9 


2504. 8 




2. 0 


2514.8 


2504. 8 




2.5 


2510.0 


2504. 8 


-4. 8 


3.0 


2504. 6 


2504. 8 


-5.4 


3. 5 


2498. 1 


2504. 8 


-6. 5 


4.0 


2490. 8 


2504. 8 


-7. 3 



[MHz ] d f 1 / d u 1 ft4Hz/mm] 



-9.6 
-10.8 
-13.0 
-14.6 

f 1 ^ f 2\zmihfz-\t^Z. t\::Xo 
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[0 0 3 4] ^tr^5coJIJfeffJffitw#^gimf*^:7^yu^ 

(Dmf^^m 1 3— IE] 1 5^#fis uTiapj-r^o 
[0 0 3 51 1 3 \i4r)(DmMi^^M^^m^^t>^ 

fo^o (A) t^^ot/^ril, 12, 13, 14(:i^^^ 

^ . 1 1^12^ o^r^ffiirw 1 T-^-rm 

^^^^JF^^S;a57:^^b/<^ 5^^^?F$^LTV^^e ^mf$*S^i 10 
2^13 t (oM{^^\^\'tv/ 2 X^irM^i¥M^Uf)^h^J: 

^m^Mf^\^x\.^^o ^h\::mmi^i^M^i 3 1 1 4 1 
uTv^^o ^fc. Km^$*^^i 1. i4(Di^m\atm 

t»c^§|®{*:#ti|gt7:) 9 1 2 , 13 (7)|llt;i:}Qtt^±ffi*5 

i:r/^®i*:*Mlg 1 1 , i 4 omiciott^Tffit^iti^tx 

m^-r ^m-^ . ^n^w^^u^ 1 1 . 12, 13, 1 4(^20 

ftiJffitC 6 1 , 6 2. 6 3, 6 4T'.^-rv^-m;5^l0^fc 
[0036] mi 3<0 (B) 1 1 i^lMI" 

4(Dmmi^m^nnt:i:KUi»\^n?^\^x\^^^o 30 

[0 0 3 7] 1 4 1 3 Iw jo^t^flll^$*S^ 1 1 

1 1 2mco'^^mm^^^irmmmxh^o mm\^^\^^x 

(A) f:i-f — Kom#^^. (B) 

i^^m^ 11-12 rs^^^mrr'^-^-r^o 

[0 0 3 8] HI 1 5 \t.m 1 3 \Z9jk]^f;^mMW^M^ 1 2 

1 1 3m<7:>'^'^'^m^^'tmxh^o (a) k^4o 

— Vcom^:^^. (B) \'t4 — y>'e—h'<Dm^^^& 

oT. 12^13 rB^;i5^l1L^-&-t-5o HI 1 

3 Id^ Lfc^Sff^SI^ 1 3 <t 1 4 1 1 i 1 2 Fh^ t 

1 1^1 2-^13^1 4^miA^^-i^ ^ 1 6 0S 
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ti, ^fim#^*M^i 1 — 1 4 (o*siii]?ssfc^#tg^pB^ 

LT. 0 1 3lriFbfcyv:6 1 ~6 4<Dm^\ZXo 

X. ^^u^(o^mm^m^m^-r^:it\^x<^xy ^ 
[0 0 3 9 ] m 1 6 \'^me(DmMmm\^^^^mmw-y ^ 

/\^^(DMUMXh^o mi 3\z^]^tzmMi^y ^ t 

^^ji^s^jt. 'K(Dmm^x^x^^m^(o^mm&m^ 
n'm-r^<D\ziXK,x. mmm^^f^^^m^fx^^m^^ 

T®®^N?f^jSi?Ii7 1 , 7 2, 7 3, 7 4<D;kt $iCi:o 
Tgl«<$:*S^l 1 , 12, 13, 14<D^^mm^^ 

[0 0 4 01 ^tc. m? (DmMmm\^9f^^mmi^y ^ 
^(om^^m 1 v^^v^m i s ^^mx^xumir^^ 
[ 0 0 4 1 1 m 1 7 tr^ov^-r i i , 12 n-^ti^HTM 
2m^-h'<Dmmii^^M^xh^ . mmi^^(om{^:^\i'- 

n\^'if^^^^—y'k^'t^mfA^^-^^i5, 16^. 
^m^-t^m^. mmi^^M^i 1, 1 2<o:s^^cd6 

1, 6 2X^'t\^^'rrif)^-':^'^f^\^W]:^co:K^mf&v. 

^(Dm^i^xoxm^-r^o 

[0 0 4 2] mis 1 7 bfcSIS^^^il^ 1 1 

*5j:r/i 2(o^^^—h't'^^'iKm^^^'rmxhv. ^ 
^m^i 1 , 1 2n. El 1 8 (A) , (B) x^-rx 

31-. ^iS^— KH#^{-fo^TM 1 2 0^— TM2 
1 0^" K-e^iX^tV*Sb. 12 1 7 t^l^UTtlWJtt::^^^ 
:^^15, 1 6CQ^>g^yl.— rtiSimft*^^! 1 ^ 12 

CQTM 1 2 0^- Ktw^ti-?tL^I^*£^-r^o mi8<D 

(c) (igimfr#tii§i 1, 1 2m(o'^^mm^^^'rm 

T-fo<9. i§.Wgii:»lc:m^/5^MV^fcJi!?. TM2 10^— K 

mV^>\^^fz.m'ikt-r^Z.t\^^<>X. TM2 10^-K 
^TM 1 2 0^— K<D^^^— KT'fo^ (TM2 10 + 
TMl 20) (TM210-TM120) ^ — 

Kcoittij^^^l-^;^5^C^il;6^^?7^i^nT. TM2 10 
TM 12 0 K<0 2 0(7:>-^— h'mx"^^:^*^± 
U^o Lfc;6SoT[g 1 7tc:^bfc^m^$^:7^yu^|^, [f) 
$4=2^.>;^<5^ 1 5~>mMW^M^ 1 1 <OTM 1 2 0 -=6— K 

^mmw^M^i 1CDTM2 1 o^-v-^mmw^^M^ 

1 2<DTy[2 1 0^ — Y~^mW.W^U^l 2<OTUl 2 
0^- K^[R]tt=3^>:^^ 1 eoHtwffS^L-C. 4g(^* 

l^^t2fkB(D'^^m\-t'KQl<DWi^\^^^X. 
^f^3^Bb 4^g o^^StiT^e 2c7)^$tc:ioT. 



(8) 
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[0 0 4 3] mi 9\tms(DmMm'B\^9^^^mmi^^& 
2 2t^(o^^u\^nn^'^&^(ommif&2 1 1 

j:oT=l#^b/cTM 1 1 0^— h'(DmMi^^^^X;h 

:i(Dmi^\^:}S\^^Xi:>. mmW^ 2 3 ^tz.\^ 2 4 



^^m^m^-t^ :i tr-x^ '^fc.miscD (b) 

*J[£RfiI*^(7?^-y 2 2^ Rtt?f^iK(7:)fimfftt2 1 

t^ — W-f^MV. t'-x-r 2 2(D^P®tc:R:K?F^tt<7? 
Slfl:<$:^2 3 t ^ Mlffii^ilH^^JF^^i"^^ 

t tr J; oXW^bfcTMO 1 0^— K(7)^mft:*li^'e 
h^. ^<Dmi^\^:i^^^Xh. ^^^fy'^ 2 2(DmM\^'K 

[0 0 4 4] 

xt^t^i^. mMi^tV7^tmmmt<Dm^u^x(Dm^ 
[ 0 0 4 5 ] if*3S3, 4\-^.^mm\^^n\^. mMi$^ 

m. mm^i^^. ^xu^mi^in^^^^-tmnrnxh^o 40 
^L^^^^^-rmx^^o 

^wm^mx-^^o * 
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^^-rmxh^o 

[0 6] m2<DmMmmj^^^^mMW^^M^<Dm^m:}s 
xifm^i'^^(om^n^i'mxh^o 

it^'^fz^^^Mmmm(om\:^^'rmxh^o 
xiiyKW-mmmxh^o 

im9] mmmii^^u^<D^'^-v\zjt6if^mm^i^^ 
(Dm^^-tmxh^o 

fzm(D^mmi&^(omt^^-'tmxh^o 
[011] m4<DmmmmA^^^^mmi^^u^(omu^ 

[1^1 2] mmmf^^m^(Dmmm^^(om^^it^ 
^tr:im(oi^mm^m(Dmt^^^'tmxh^o 

imi s] m 5 (om^mm\u^^^mm^'7 ^ (omfA 
^^irmnm:isxxj^n^mmmxh^o 
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